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尚未完全阐明。促凋亡蛋白 Omi/HtrA2 是哺乳动物体内存在的凋亡抑制蛋白 IAP 的
拮抗剂，是核编码的线粒体蛋白。凋亡刺激后，线粒体内的 Omi/HtrA2 的靶序列裂
解，产生新的具有凋亡活性的 N 端。Omi/HtrA2 释放入胞质，通过 IAP 结合模序竞
争性结合 IAP 的 BIR 域，释放结合于 BIR 的 caspases，使 caspases 重新发挥致凋亡
的作用。Omi/HtrA2 对 IAP 降解是不可逆的酶促反应，因此，具有较高效的促凋亡
作用。 Omi/HtrA2 还可以通过丝氨酸蛋白酶的催化活性诱导细胞死亡，是细胞死亡
的起始/加速因子。 
本实验通过对已诱导产生凋亡的 HUVECs 施加不同时间 15dyne/cm2 剪切力，观
察 Omi/HtrA2 在 mRNA 和蛋白水平的表达变化，探索血流剪切应力在抑制血管内皮
细胞凋亡方面的分子机制。目的：阐明血流剪切力抑制血管内皮细胞凋亡的分子机
制。方法：人脐静脉内皮细胞(HUVECs)培养于 DMEM 培养基，细胞融合后将细胞
作用于 15dyne/cm2 的剪切力下，分别用凋亡检测、荧光实时定量 PCR、蛋白免疫印
迹、细胞免疫荧光等方法检测人类促凋亡抑制蛋白 Omi/HtrA2 在 mRNA 及蛋白水平
的表达。结果：HUVECs 在正常条件下表达极少量 Omi/HtrA2 mRNA 及蛋白, 
HUVECs 经过 12h、2%低血清且缺细胞生长因子(bFGF)环境下促使其产生凋亡，而
后经 15dyne/cm2 剪切力 1h～6h 作用，HUVECs 表达的 Omi/HtrA2 mRNA 总量呈降
低趋势。Omi/HtrA2 蛋白在 15dyne/cm2 剪切力作用 12h～24h 后表达明显减少。结


























Hemodynamic factors, particularly the occurrence of flow shear stress in 
atherosclerosis plays an important role. Shear stress regulates function and growth of 
endothelial cells and smooth muscle cell by stimulating vascular endothelial give rise 
to various enzymes and vasoactive substances.In recent years, studies have shown that 
shear stress also affects the apoptosis of vascular endothelial cell. In vitro experiments 
show that the 15~30dyne/cm2 flow shear stress can inhibit vascular endothelial cell 
apoptosis, but its molecular mechanism has not yet been fully clarified.Mammalian 
Omi/HtrA2 is the antagonist of inhibitor of apoptosis protein (IAP), it is a nuclear 
encoded mitochondrial proteins. After the apoptotic stimulation, the target sequence 
of Omi/HtrA2 in mitochondria cracked, resulting in a new apoptotic activity of 
N-terminal.When mammalian Omi/HtrA2 released into the cytoplasm, it has the 
ability to bind and antagonize the BIR actions of IAPs and releases the caspases 
binding in the BIR, so that the caspases can play an induced apoptosis fuction again. 
Omi/HtrA2 also promotes the catalytic cleavage of IAPs leading to their irreversible 
inactivation and the progression of apoptosis. It is the catalytic activity of serine 
protease-induced cell death and is the beginning/acceleration factor in cell death. 
Through this experiment, we imposed HUVECs which has been induced to apoptosis 
with 15dyne/cm2 flow shear stress at different times, then observed at the expression 
changes in Omi/HtrA2 mRNA and protein levels.To explore the molecular 
mechanism of inhibiting apoptosis which flow shear stress played in human umbilical 
vein endothelial cells (HUVECs).Objective:To investigate the molecular mechanisms 
in regulating shear stress mediated inhibition of apoptosis.Methods: Human umbilical 
vein endothelial cells (HUVECs) were cultured and passaged in DMEM. The cells 
were exposed to flow shear stress at 15dyne/cm2 after fusion. The expressions of the 
Omi/HtrA2 mRNA and protein in HUVECs were determined by Realtime PCR、
Western blotting、Immunofluorescence technique.Results:Before impose the shear 
stress, deal the HUVECs with lack bFGF and 2% FBS DMEM medium to train 




















hours.Omi/HtrA2 mRNA expression in HUVECs volume is decreasing. Expression of 
Omi/HtrA2 total protein was also significantly decreased at 15dyne/cm2 of shear 
stress for 12 to 24 hours. Conclusion: Physiological levels of shear stress can 
significantly reduce the expression of the Omi/HtrA2 mRNA and protein in 
endothelial cells. Downregulation of Omi/HtrA2 may contribute to the potent 
antiatherosclerotic effect of shear stress by preventing endothelial cells from 
apoptosis. 
 


















































































































































Fig.1 The schematic of blood flow produced by the fluid shear stress acting on 





























































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
